Detection of very low receptor numbers on cells by flow cytometry using a sensitive staining method.
We describe a staining method for flow cytometry that resolves with a high degree of sensitivity very low numbers of cell surface molecules, which are normally too few to detect using the conventional fluorescein-conjugated reagents. We took advantage of the fact that liposomes can be constructed to contain hundreds of thousands of fluorochrome molecules per vesicle; antigen specificity can be conferred by covalently conjugating them to antibodies or protein A. Unlike fluorochromes such as fluorescein isothiocyanate (FITC) that are directly conjugated to protein ligands with a fluorochrome to protein ratio of about 2 to 1 on the average, their large encapsulating capacity gives liposomes a tremendous potential for signal amplification. In an indirect immunofluorescence study using liposomes that contained the fluorochrome carboxyfluorescein (CF) and that were covalently conjugated to protein A, we were able to obtain up to 50 times the fluorescence signal over background that could be detected with FITC-conjugated protein A. Scatchard analysis showed that the thymoma cell line RDM4 expresses 23,000 and 2,600 binding sites for monoclonal antibodies (mAb) against H-2K and H-2D, respectively. When RDM4 cells were treated with anti-H-2K mAb followed by FITC-conjugated protein A, at best we were able to obtain a fluorescence signal that was only 7 times above background. However, when these cells were treated with the same antibody followed by protein A conjugated to small unilamellar liposomes or large unilamellar liposomes, the fluorescence signals were 110 and 335 times above background, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)